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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the 
fee set forth in 37 CFR 1 .17(e), was filed in this application after final rejection. 
Since this application is eligible for continued examination under 37 CFR 1.114, 
and the fee set forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the 
previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicant's submission filed on June 1 , 2004 has been entered. 

Response to Amendment 

2. Applicants' amendment filed April 17, 2004, has been entered and made 
of record. 

3. Applicants' arguments have been fully considered but they are not 
persuasive. It is respectfully submitted that Applicants 1 remarks (Pages 6-10) are 
explicit misinterpretation of Patent Laws. 

Applicants argue in essence (Page 6-7, Subtitle 1.) that prior arts of record 
(Aubin and Andre) do not disclose the new limitation recited in the amended 
Claim 1 regarding "drawing an axial line (FAL, LAL) coinciding with a virtual axial 
line in a respective one of the first and second digital views, wherein drawing 
includes using a control means of a drawing program, and wherein each axial 
line (FAL, LAL) corresponds to a piece-wise linear curve drawn from a start point 
to an end point". 
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The Examiner disagrees and indicates that Andre clearly disclose this 
limitation (Abstract; Figures 1, 2 and 4; Pages 186-187; Sections 1.2 and 2), as 
thoroughly explained in the following: 

Andre disclose drawing an axial line (FAL, LAL) coinciding with a virtual 
axial line in a respective one of the first and second digital views (Figures 1 and 
4), wherein drawing includes using a control means of a drawing program 
(Abstract, Lines 7-12), and wherein each axial line (FAL, LAL) corresponds to a 
piece-wise linear curve drawn from a start point to an end point (Pages 186-187, 
in particular Page 186, Column 1, first paragraph and Section 1.2, Mathematical 
description of dual Kriging; Figure 1 b, piece-wise linear curves T<| - T 2 , T 2 - T3, 
etc.). Andre's teachings are based on a general framework for interpolation 
problems based on dual Kriging algorithm, which incorporates in a single 
formulation several methods such as piecewise linear interpolation, splines 
and least square function as a limit case.). 

In response to Applicants arguments, Pages 8-9, Subtitle 3., it should be 
noted that Aubin discloses geometric models using 6 and 21 landmarks (Figures 
3 and 2, respectively), and concludes that utilization of more landmarks allows 
greater accuracy but is a more 'expensive' method (Page 617, Conclusion; Page 
616, Column 2, last Paragraph). Consequently, utilization of 21 landmarks in 
lieu of 6 landmarks will result in the standard optimization decision-making 
problem of evaluating accuracy against cost. Utilization of 21 landmarks is an 
enhancement of systems using 6 landmarks to obtain more accurate results by 
using a more expensive system. Using more landmarks is an improvement to 
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the existing systems that utilizes fewer landmarks, and will not destroy the 
intended function of a three-dimensional reconstruction system of human spine. 

Based on the above discussion, in response to Applicants arguments, 
Pages 8-9, Subtitle 2., it should be noted that prior arts' teachings regarding 
utilization of 6 or 21 landmarks, in lieu of claimed invention that requires 4 
landmarks (2 per each view), is not teaching away from the claimed invention 
because prior arts are in the same field of applicant's endeavor, and reasonably 
pertinent to the particular problem with which the applicant was concerned. 

Regarding Applicants 1 argument (Pages 8-9, Subtitle 4.), it is submitted 
that claimed invention does not recite a limitation concerning providing three- 
dimensional geometric modeling of the spine from a biplanar image 
reconstruction in an inexpensive and quick manner for usage by any 
radiologist. 

Regarding Applicants' argument (Pages 9-10, Subtitle 5.) concerning the 
improper combination of references, it is submitted that Aubin's teachings are in 
the same field of endeavor for three-dimensional reconstructions of the human 
spine (analogous art to Andre's invention and the instant claimed invention) 
utilizing the same methodology as Andre (dual Kriging; Page 613, Column 2, 
Section 2.4). 

Furthermore, Andre and Aubin inventions are both established on the 
same criterion, wherein Aubin further enhances Andre's invention by utilizing 
more landmarks that is the best evidence for appropriateness of their 
combination. In addition, incorporation of the expertise of the common Author "J. 
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Dansereau" in both inventions is another proof for analogousness and 
combinability of these references. It is further submitted that contrary to 
Applicants' arguments, Andre explicitly teaches the limitation, "drawing an 

axial as thoroughly discussed above in response to arguments Page 6-7, 

Subtitle 1. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 1-4, 6 and 7 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Andre et al. (hereinafter Andre), "Approach for the smoothing 
of three-dimensional reconstructions of the human spine using dual Kriging 
interpolation" in view of Aubin et al. (hereinafter Aubin), "Morphometric 
evaluations of personalized 3D reconstructions and geometric models of the 
human spine". 

Regarding Claim 1, Andre discloses an image processing method for 
providing three-dimensional geometric modeling of the spine, using a biplanar 
image reconstruction, comprising: 

acquiring a first digital view of part of the spine (Figure 1 , Frontal, 0° PA 
(postero-anterior)); 
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acquiring a second digital view of the same part of the spine taken from a 
different angle around the longitudinal axis of the spine (Figure 1, Lateral, 20° 
angled down PA); 

drawing an axial line (FAL, LAL) coinciding with a virtual axial line in a 
respective one of the first and second digital views (Figures 1 and 4), wherein 
drawing includes using a control means of a drawing program (Abstract, Lines 7- 
12), and wherein each axial line (FAL, LAL) corresponds to a piece-wise linear 
curve drawn from a start point to an end point (Pages 186-187, in particular 
Section 1.2, Mathematical description of dual Kriging; Figure 1b, piece-wise 
linear curves Ti - T 2 , T 2 - T 3 , etc.). Andre's teachings are based on a general 
framework for interpolation problems based on dual Kriging algorithm, which 
incorporates in a single formulation several methods such as piecewise linear 
interpolation, splines and least square function as a limit case.); 

matching the dimensions of the digital views (F, L) from two 
predetermined corresponding landmarks on each view (Figure 1 , six vertebral 
landmarks; Figures 4-6; Pages 188-190, Section 3); 

performing a spline calculation (A function defined on an interval using to 
approximate a given function, and is composed of pieces of simple functions 
defined on subintervals and joined at their endpoints with a suitable degree of 
smoothness; Dual Kriging smoothing interpolation method) to provide a 
smoothed axial line (FAC, LAC) on each digital view (Abstract; Section 4; Figures 
4-6, esp. Figures 5a-5d; Section 3.2 and 4), the spline calculation including 
mathematical modeling of the drawn piece-wise linear curves of the first and 
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second digital views (Page 186, first Paragraph; and Section 1.2), for supplying 
respective new digital smoothed curves (Figures 4-6), the new digital smoothed 
curves being constructed with interpolated values provided between points of the 
respective piece-wise linear curves (Figures 2-6; Pages 187-188; Section 2); 

deriving three-dimensional coordinates (z, x, y) of corresponding points 
along the spine as a function of the smoothed axial lines (FAC, LAC) (Figures 4- 
6; Sections 2-4). 

Andre does not explicitly disclose wherein matching includes estimate a 
scale factor and translation factor to make a system of coordinates for each view 
coincide, to provide a unique system of coordinates for the first and second 
digital views. 

Aubin, in the same field of endeavor of for three-dimensional 
reconstructions of the human spine teaches: 

wherein matching includes estimate a scale factor and translation factor to 
make a system of coordinates for each view coincide, to provide a unique system 
of coordinates for the first and second digital views (Page 613, Column 1 . 
Transforming the coordinates of the reconstructed landmarks into the reference 
coordinate system.) 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Andre's invention according to the teachings of 
Aubin to estimate a scale factor and translation factor to make a system of 
coordinates for each view coincide, to provide a unique system of coordinates for 
the first and second digital views because it is a conventional methodology 
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routinely implemented in image processing for minimizing spatial differences 
between the reconstructed landmarks and the corresponding measured 
landmarks on the specimen (Aubin, Page 613, Column 1). 
As per Claim 2, Andre teaches: 

wherein, for matching the two views, an axial line is drawn (Figures 4-6, 
and then iteratively, curve fitted to the landmarks points) and the two landmarks 
(marked TI-T12 or LI-L5) are set on said axial line on each view (Figures 4-6). 

As per Claim 3, Aubin teaches: 

wherein matching of the dimensions of the two views is performed by a 
calculating matching coordinates for the two corresponding landmarks (Page 
613, Column 1, 2 nd Paragraph beginning, "The coordinates..."). 

As per claim 4, Aubin teaches: 

wherein a common system of coordinates is determined for the two views 
from the matched coordinates of the two corresponding landmarks (Page. 613, 
Column 1, Paragraph 3). 

As per Claim 6, Andre teaches: 

wherein three dimensional coordinates of corresponding points along the 
spine are determined for points regularly spaced along the axis of coordinates 
corresponding to the longitudinal axis of the spine (Figures 4-6, Points on Lateral 
(Z-Y) and coronal (X-Z). 

As per Claim 7, Andre teaches: 

wherein the common system of coordinates is an orthogonal system, the 
first view is a frontal view, the second view is a lateral view orthogonal to the 
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frontal view, with a common axis in the direction of the longitudinal axis of the 
spine, a second axis parallel to the frontal plane of view and the third axis parallel 
to the lateral plane of view (Figure 4, Frontal, Lateral and Coronal views, Z, X 
and Y axes). 

6. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Andre et al., (hereinafter Andre), "Approach for the smoothing of three- 
dimensional reconstructions of the human spine using dual Kriging interpolation" 
further in view of Aubin et at. (hereinafter Aubin), "Morphometric evaluations of 
personalized 3D reconstructions and geometric models of the human spine" and 
Steiger et al. (U.S. 5,483,960), hereinafter Steiger. 
As per Claim 8, Andre teaches: 

the computer program for allowing efficient use of dual Kriging smoothing 
interpolation according to the methodology recited in Claim 1 (Abstract and 
Sections 2-4). The computer program disclosed by Andre will be inherently 
included in a computer system. Although the display means recited in the claim 
is not explicitly disclosed by Aubin or Andre, the computer systems 
conventionally include display means for displaying the result of executed 
programs as disclosed by Steiger (Figures 12 and 15, also displayed images of 
different vies of spine as depicted in Figures 1A, 1B, 3A, 3B, etc.). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Andre and Aubin's combination according to the 
teachings of Steiger to display different spine views because it is a conventional 
procedure routinely implemented in the art. 
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Regarding Claims 10 and 1 1 , arguments analogous to those presented for 
Claims 8 and 9 are applicable to Claims 10 and 1 1 . 



7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Mehrdad Dastouri whose telephone number 
is (703) 305-2438. The examiner can normally be reached on Monday to Friday 
from 8:00 a.m. to 4:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Amelia Au can be reached on (703) 308-6604. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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